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Several population-based cohort studies conducted in the United States, Europe, Australia and Asia have documented a high prevalence of OSA across a wide spectrum of severity in adults. 8 A study by Young et al. reported the prevalence rates of OSA in the middle-aged population to be as high as 20-30%. Notably, it is estimated that 82% of men and 93% women who suffer from moderate to severe sleep apnea are undiagnosed. 9 Obesity, diabetes, race, heredity, ethnicity, smoking, and nasal congestion are some of the potential risk factors for OSA. 10 Prevalence rates for OSA in African
Americans are much higher when compared to Caucasians with a similar body weight, while Asians, despite their lower body weight, have the same prevalence rates of OSA as their North American counterparts. 11, 12 Wong et al. 7 attributed differences in craniofacial structure as a reason for these racial differences. A greater restriction in skeletal measurements including a smaller maxilla, smaller and retro positioned mandible, and a short, steeper anterior cranial base are more common facial features in Asian compared to Caucasian populations. 7 Surgical patients with OSA have higher rates of complications depending on the type of surgery. In a study comparing OSA patients with non-OSA patients matched for age, sex, and body mass index (BMI), Squadrone et al. 13 found an increased risk of postoperative complications (39% compared to 18%), a higher rate of transfer to ICU (24% compared to 9%), and longer hospital stays for those in the OSA group. The OSA group also showed an overall greater usage of medical resources that resulted in an increased medical burden for OSA patients compared to individuals without OSA. 14 This indicates a significant opportunity for cost savings and quality improvement should solutions be identified to address these issues.
Findings derived from the literature suggest that OSA patients should be identified preoperatively and provided the necessary treatment precautions to eliminate perioperative complications and adverse events. 15, 16 In 2006, the American Society of Anesthesiologists developed guidelines for the diagnosis and management of OSA . A checklist format of 14 categorized questions examining factors that are thought to be present and contributing to OSA were established as a result of these guidelines and examined certain patient physical characteristics, identification of airway obstruction during sleep, and complaints of somnolence. Compared to a sleep study or polysomnography, which is the "gold standard" for diagnosing OSA, the sensitivity of the task force's checklist ranged from 79% to 87%. 17 As a result, the STOP-BANG Questionnaire was subsequently developed which is a more efficient, concise screening tool. A 96% sensitivity was found and several studies including a meta-analysis supported and recommended the STOP-BANG as a preoperative screening tool on the basis of its ease of use and excellence in predicting severe OSA. 18 Using the STOP-BANG Questionnaire preoperatively, a recent cohort study identified high risk OSA patients as having a higher rate of postoperative pulmonary and cardiac complications when compared to patients who are at low risk for OSA (19.6% compared to 1.3%) including a significantly higher length of hospital stay. 19 Due to narcotic pain medications' excellent analgesic effects, opioids remain one of the best postoperative pain treatments available. However, narcotic pain medications, even in small doses, can reduce ventilatory function in patients with OSA and without OSA. 6 An alternative way of reducing pain using non-narcotic medications such as dexmedetomidine should be explored in order to reduce opioid consumption and the risk of postoperative complications in the OSA patient population.
Dexmedetomidine (Dex) is a medication that has an analgesic effect without causing any respiratory depression. 20 A reduction in norepinephrine release which reduces the heart (HR) and mean arterial blood pressure (MAP) can also be attributed to dexmedetomidine's sympatholytic effect. 21 Most often used as a sedative for patients requiring short-term sedation while on mechanical ventilation, Dex is used in intensive care units as a highly selective α2-adrenergic receptor agonist. 22 Its ability to have reduced respiratory side effects is the main reason Dex is used over opioids.
Questions remain on how to effectively manage pain in OSA patients. 23 Managing post-operative pain in patients with OSA must be carefully supervised. This includes minimizing the side effects of analgesic treatment, particularly opioids. A multimodal or balanced approach to anesthesia is highly recommended due to the various physiological mechanisms of postoperative pain. 24 There are several undesirable side effects of opioids including respiratory depression. In order to improve post-operative outcomes, using opioid-sparing analgesics may prove beneficial. Improved pain control and a decrease in postoperative morphine requirements have been achieved after continuous infusions of dexmedetomidine at rates between 0.4mcg/kg/hr and 0.7mcg/kg/hr. 25 Dexmedetomidine, with its opioid-sparing effect, may possibly reduce episodes of apneic events in OSA patients whilst providing adequate analgesia. There is also reason to believe that the use of dexmedetomidine may be associated with fewer postoperative complications and may facilitate recovery after surgery in OSA patients.
Possible outcomes to be measured in this review will include postoperative pain levels as measured by
Visual Analog Scores (VAS) 0 to 100, where 0 corresponds to no pain and 100 corresponds to worst possible pain. The use of VAS 0 to 10 will be converted to VAS 0 to 100. The use of verbal or numerical rating scales (NRS) will also be considered and converted to VAS. Apneic or respiratory events will be defined as respiratory rates of less than 8 per minute, and an overall reduction in opioid use will be measured by significant reduction in dose of opioid administered via any route up to 48 hours after end of surgery.
A previous systematic review conducted on sedatives and anesthetics on OSA patients have yielded limited results when the intervention is specific to the use of dexmedetomidine. 26 Another systematic review regarding the use of dexmedetomidine is underway however its focus will not be on patients with OSA and the outcomes being measured will be on post operative pain levels alone. 27 This systematic review is therefore needed in order to investigate the assumption that dexmedetomidine can decrease the overall use of narcotics and reduce the incidence of apneic events for those who are either diagnosed or who are high risk for OSA patients undergoing surgery.
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Inclusion criteria

Types of participants
This review will consider studies that include adult surgical patients (ages 18 years and older) who are diagnosed with OSA or who are at risk for OSA as determined utilizing the STOP BANG questionnaire and who had surgery in the past 48 hours.
Types of intervention(s)/phenomena of interest
This review will evaluate the effectiveness of dexmedetomidine on pain levels, amount of narcotic pain medication use and adverse respiratory events on adult patients with OSA for up to 48 hours following surgery. Studies that compare perioperative (pre-, intra-or postoperative) administration of dexmedetomidine to narcotics, other analgesics, and placebo will be considered. All modes of dexmedetomidine administration and all variations of dosage, frequency and duration will be included as well as interventions combining dexmedetomidine with another treatment if that same treatment, without dexmedetomidine, is also given to the control group.
Types of outcomes
This review will consider studies that include the following outcome measures: amount of narcotic pain medication use, adverse respiratory events which include rates of oxygen desaturations and episodes of respiratory depression, and patient level of pain. For the purposes of this review, respiratory depression is defined as a respiratory rate (RR) of less than 8 breaths per minute and oxygen desaturation is defined as oxygen saturation levels of less than 90%.
Types of studies
This review will consider any experimental study design including randomized controlled trials, non-randomized controlled trials, quasi-experimental, before and after studies, prospective and retrospective cohort studies, and case control studies for inclusion.
Search strategy
The search strategy aims to find both published and unpublished studies. A three-step search strategy will be utilized in this review. An initial limited search of MEDLINE and CINAHL will be undertaken followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe the article. A second search using all identified keywords and index terms will then be undertaken across all included databases. Thirdly, the reference list of all identified reports and articles 
Assessment of methodological quality
Papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using standardized critical appraisal instruments from the Joanna Briggs
Institute Meta-Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) (Appendix I).
Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
Data collection
Data will be extracted from papers included in the review using the standardized data extraction tool from JBI-MAStARI (Appendix II). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives.
Data synthesis
Quantitative data will, where possible, be pooled in statistical meta-analysis using JBI-MAStARI. All results will be subject to double data entry. Effect sizes expressed as odds ratio (for categorical data) and weighted mean differences (for continuous data) and their 95% confidence intervals will be calculated for analysis. Heterogeneity will be assessed statistically using the standard Chi-square.
Where statistical pooling is not possible the findings will be presented in narrative form including tables and figures to aid in data presentation where appropriate.
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